Abstract
Introduction
For the past five years, we have advocated a strategy-oriented perspective on the nature of competent intellectual performance.
The Good Strategy User model was constructed to describe and explain efficient, self-regulated thinking (e.g., Pressley, 1986; Pressley, Borkowski, & Schneider, 1987) . We viewed capable cognition in terms of interactions between neurological, cognitive, metacognitive, motivational, and general knowledge factors. In this chapter, a revision of our position is proposed, one accounting for capable information processing more adequately. The new approach is dubbed the 'good information processor' model. Before discussing it, however, the original good strategy user perspective is overviewed, since the new approach builds upon components of the old model.
The Good Strategy User Model
Good strategy users are reflective.
They deploy attention appropriately as part of attempting academic tasks. They shield themselves from interfering distractions. In short. good strategy users have cognitive styles that support efficient thinking rather than undermining it, setting the stage for effective operation of other components of good strategy use.
Good strategy users employ efficient procedures (i.e., strategies) to accomplish complex, novel tasks. Good strategy users have repertoires of memory, comprehension, composition, and problem-solving skills. They possess essential metacognitive knowledge for implementing strategies, including knowing when and where each strategy may be useful, as well as costs associated with the strategy, such as the amount of cognitive effort it requires. Good strategy users are motivated to be strategic, believing performance can be improved by applying procedures well matched to learning challenges. They do not believe achievement is due to effort alone (i.e., simply trying hard) or to factors out of their control, such as luck, innate ability, or task difficulty.
They understand strategic actions often require deliberate effort, online monitoring, and potential revision (Borkowski, Carr, Rellinger, & Pressley, in press ). With practice, however, metacognitively-guided strategy use gives way to more consistent recognition of the need for specific strategies and the automatic execution of relevant procedures.
There are many occasions, however, when strategies are not needed at all. Consistent and mature strategy use fosters development of an extensive knowledge base which often automatically mediates academic encounters. For instance, a junior high school student could use a variety of context-interpretive strategies to determine the meaning of phrases encountered in text, for example, 'The handwriting was on the wall'. In contrast, another junior high student, knowing the Biblical story of Daniel and the king, might infer the meaning of the 'handwriting' phrase immediately, recalling the passage about the king's downfall following the appearance of writing on the wall. In short, our original model emphasized the interaction of strategic, knowledge-base, and motivational components in determining cognitive performance. Thus, 'good strategy user' was something of a misnomer, one focussing too much attention on strategies in mediating memory, comprehension, and problem-solving tasks. This chapter offers a broader framework for understanding how strategy use fits into efficient information processing.
Beyond Good Strategy Use: Good Information Processing
The good information processor model retains all major components in the good strategy user model. The additional features of good information processing highlighted in this article represents additions to the old model or new perspectives on functioning of components in the original version.
New Points of Emphasis
(1) Good information processors (henceforth referred to as CIPs) plun their thinking and behavior. GIPs are planful (Hoc, 1988; Miller, Galanter, & Pribram. 1960) . They have developed a consistent tendency to think through a course of action before they act. Their plans are often represented internally, although they can be translated into external representations (e.g., a flowchart detailing a problem solution). Plans guide their thinking.
Thus, once an internal problem-solving flowplan is devised, GIPs proceed to follow the flow. If an impasse is reached, more planning occurs to identify ways to overcome obstacles not considered during initial planning. Planning can be more or less deliberate, more or less conscious, more or less habitual (e.g., De Lisi, 1987) , although plans are always in the service of some goal. A plan guiding a person from his home to his workplace is stored in long-term memory and activated daily without conscious effort. When the person first moved to the current residence, however, the plan was constructed and used deliberately. With routine application, it came to function automatically out of awareness except when an obstacle prevented successful execution of the routine plan {e.g., there was an auto accident blocking the roadway en NXftf?) * A complete plan often incorporates a sequence of strategies. A professor may have a plan for carrying out a research study, including strategies for obtaining funds, executing the study, analyzing the results, and preparing the writeup. A plan is not just a linear sequencing of discreet strategies, however, but rather an integration of procedures affected by particular beliefs and motivations possessed by the planner. Thus, the funding strategy interacts with execution, analysis, and report tactis. Because the professor believes funds are more available for studying cognitive planning in classrooms than in purely laboratory tasks, he or she prepares a proposal containing themes appealing to educationally-o~ented granting agencies, courting them rather than basic science funding sources, Deciding to seek an education research grant affects strategies selected for getting research initiated (e.g.1 perhaps an observational study is designed rather than an experiment). The design strategy also constrains analytic plans and reporting strategies (e.g., whether to write only scientific articles or both scientific articles and more descriptive magazine-format papers for professional educators). Even the last strategies in the chain (i.e., writeup and reporting procedures) might have influenced the original decision to seek an educational grant. The professor may feel more comfortable with, or more interested in, reaching an educator audience.
(2) GIPs monitor their performances. They recognize that performance does not always go as well as planned and that failures can be signals to change strategies or even entire plans. Thus, GIPs 'size up' their progress, producing awareness of whether and how well subgoals are achieved, in turn stimulating adherence to the plan in motion or revisions to it. GIPs attend to whether they are understanding material being read, remembering what they have studied, and communicating cleaily their intentions.
When GIPs detect performance shortcomings, they do not give up, but rather analyze the situation to determine how to alter strategies and plans to improve performance. For instance, if a GIP failed to understand a passage from Beowulfwritten in middle English, the miscomprehension would be detected. He or she might analyze the situation and determine strategic tactics to promote comprehension, including rereading slowly, rereading while consulting a middle English dictionary, going to the library and borrowing a modern English translation, or visiting the book shop to purchase published 'notes' about ~e~~~~~ The GIP would then choose one (or more) of these options.
(3) GiPs have superior short-term memory capacity. Like all information processing models, the good strategy user model acknowledged short-term memory as an important determinant of thinking quality, largely because short-term capacity limits the amount of information held in consciousness at any one time. Those with greater short-term capacity can simultaneously process more than those with less capacity. Individual differences in functional short-term capacity are determined only partially by neurological factors; strategic and knowledge-base differences also play a role. For instance, high capacity (i.e., as reflected by extensive recall on a short-term memory task such as digit span) sometimes reflects chunking of material into larger meaningful units, possible because of knowledge possessed by the learner (e.g., Dempster, 1978; Chi, 1978) . Speed of information processing can also affect the amount in consciousness at any one time, although speed of processing also depends on prior knowledge. For instance, processing material in the native language can be accomplished more quickly than processing in a second language, at least when the second language is not yet mastered (e.g., Case, Kurland, & Goldberg, 1982) . Regardless of the causes of short-term performance differences, efficient information processing is more likely for people possessing greater functional short-term capacity (see Case, 1985, Hence, more short-term capacity is 'left over' to do other things simultaneously.
For instance, because GIPs are intellectually active people. they generate many opportunities to practice tactics they have acquired. Thus, reading comprehension strategies become 'grooved' for the compulsive reader. As these strategies are executed ever more efficiently, GIPs can do other things to enhance their comprehension of materials being read (e.g., perhaps reflecting more on how contents relate to prior knowledge).
(5) GZPs possess extensive knowledge about important concepts, knowledge used appropriately. Mature thinkers have an enormous amount of information in long-term memory that can be used to mediate cognitive performance.
For instance, their memory is largely determined by the degree they 'chunk' information into large meaningful units, with the ability to create such chunks directly tied to the extent and structure of prior knowledge networks. The classic example is the chess expert who remembers many more pieces and positions in a mid-game array than the chess novice (e.g., Chi, 1978) .
Prior knowledge sometimes eliminates the need to be strategic. Siegler (1988a, bf has studied children solving math problems by retrieving math facts from their knowledge base rather than relying on computational strategies. (6) GZPs are appropriately confident. They are not afraid to tackle academic challenges. They are self-efficacious (Bandura, 1986), believing they 'can complete many tasks successfully, by matching their cognitive skills and conceptual knowledge to the new problem (Clifford, 1984) . This is not arrogance, but reflects an awareness about the importance of their cognitive capacities. That is not to say good information processors never doubt their skills, knowledge levels, or beliefs. In fact, they do, with such doubt motivating efforts to revise or improve cognitive capacities. This mix of appropriate confidence and readiness to improve produces GIPs who apply themselves diligently to tasks at their level of competence, but who do not seek out or accept unreasonable assignments, at least not without assistance.
(7) GZPs believe self-improvement is possible and desirable. They see themselves as continually evolving, with their evolution under their own control. They envision 'possible selves' who possess different strategies, enriched metacognition, and more structured conceptual knowledge. GIPs aspire to become these possible selves and are willing to exert the effort to do so (Markus & Nirius, 1986) .
(8) GZPs live their lives so to encourage development of information processing capabilities. Human beings largely determine their own development (e.g., Bandura, 1986; Ford, 1987; Lerner & Busch-Rossnagel, 1981; Starr & McCartney, 1983) . One reason GIPs know multiple strategies and possess relevant conceptual information is they placed themselves in situations promoting acquisition of strategies and detailed conceptual knowledge.
At an obvious level, they elect to stay in school and make the most of it. Less obviously, they might turn on the morning news on rising, read the paper over breakfast, listen to a variety of radio stations that span the entire range of musical taste, attend 'important' films, and read 'timely' and 'informative' books and magazines. They select friends who are intellectually engaging and engage those friends intellectually. When socializing, they talk about current events, debate ethical dilemmas that society faces, and try to understand the points of view held by their associates about important issues. There can be little doubt that the information processing skills and conceptual knowledge of GIPs continue to grow throughout their lives, largely through their self-directed efforts.
(9) GIPs are 'selected' into environments promoting processing competence. Important but limited resources, such as accelerated or enriched schooling, are allocated to those expected to benefit most from them. Once admitted into their choice of educational setting, additional selection occurs. For instance, students earning grades of A in honors chemistry are more likely to be sought out by faculty for special research projects than students earning Cs. More subtle selections occur as well. Bright people are likely to be sought out by other bright people for companionship.
Thus, GIPs are afforded opportunities to enter relationships with other GIPs, who stimulate additional intellectual growth.
Summary: Integrating the Components and Attributes of Good Information Processing
The components of good information processing are summarized in Table 2 .1. Intact neurology is the prerequisite for good information processing, allowing strategies, motivational beliefs, and conceptual knowledge to be stored in long-term memory. The conscious use of this array of knowledge (e.g., execution of strategies or retrieval of prior knowledge in order to comprehend text) takes place in consciousness (i.e., short-term memory), which is limited in capacity. This limitation is less for GIPs than for other people, largely because their extensive knowledge bases permit consolidation of information into larger chunks. Since the capacity constraint is on the number of chunks in memory (Miller, 1956) , rather than their size, the GIP has greater functional short-term capacity, produced in large part by an extensive knowledge base.
GIPs not only have extensive knowledge about literature, science, current events. and the world in general they also know strategies appropriate for the tasks they face. Moreover, they know where and when to apply these strategies. The motivation to be strategic and to activate conceptual knowledge is high, given a strong belief that success is a product of appropriately-used strategies and existing knowledge. Thus, a GIP who must write a progress report about a project not only proceeds to do so, but does so confidently and efficiently.
The GIP possesses the search, organizational, translation, and revision strategies comprising good writing plans (e.g., Flower, 1981) . The GIP also has knowledge of the specific contents to include in the report, as well as how to retrieve or construct such information.
More interestingly, the actual writing will improve the GIP's skills even further -for instance, more practice executing the writing and retrieval strategies promotes automaticity. Working through the information about the project probably increases both the volume and the organization of the GIP's knowledge base. Moreover, interactions with those who read the report may follow, enriching the knowledge base even more. In short, good information processing stimulates additional cognitive growth, affording opportunities to increase both knowledge and skill-based competence. The styles and general tendencies of GIPs support the efficient integration of strategic and other conceptual knowledge to solve a range of complex tasks. GIPs are planful, aware of their cognitive actions (i.e., they consistently monitor behaviors), reflective, low in anxiety, and appropriately self-confident. These characteristics have permitted GIPs to do well in the past, and continue to foster cognitive development.
GIPs are good thinkers. 
Characteristics of Good information Processors

Intact Neurology
The sensory systems are functioning well, permitting input into the central nervous system.
Relatively large short-term memorya Long-term memory structures that permit storage of extensive conceptual, procedural, metacognitive, and motivational knowledge.
Inf~~atio~ Stored in Long-Term Memory
Conceptual knowledge (e.g., important literary, scientific, historical, cultural, and world knowledge) Procedural knowledge {strategies) Metacog~ition about strategies (e.g., knowledge about where and when to apply each strategy that is known) Supportive motivational beliefs (e.g.. that achievement follows from use of strategies and conceptual knowledge well matched to a task)
General Cognitive Tendencies, Attitudes, and Styles
Planful
Monitor their performances Self-efficacious Selectively attend to task-relevant information Shield themselves from distractions when working on a task Reflective Not overly anxious habitually relate currently processed j~formation to prior knowledge Provide themselves with many opportunities to practice information processing skills, so that many cognitive operations are practiced to the point of automatic functjoning Aspire to become (and believe they can become) better information processors Elect themselves into situations that encourage growth of information processing characteristics Are selected into situations that encourage growth of information processing characteristics "Functional short-term memory is determined not only by neurological factors, but also by knowledge and strategy factors. getting better. Since the general cognitive skills, tendencies, and information stored in long-term memory are fostered by formal education, the remainder of this article is concerned with how education can promote good information processing.
The development of Good Info~ation
Processing: The Role of Education
Since instruction in good information processing requires a focus on all characteristics summarized in Table 2 .1, it is necessarily a long-term endeavor. The unique emphasis here is the recognition that all components of good information processing are important and should be addressed directly by educational programs. (See Schneider & Weinert, in press; for examples of many approaches emphasizing only one or a few of the elements in the model outlined here.)
Aithougb educators have advocated general education for a very long time, there is new urgency to these pleas in the United States, whose students have performed poorly on recent assessments of general knowledge (e.g., Ravitch & Finn, 1987) . When this fact is combined with renewed public awareness that knowledge of basic information is required to understand the world around us (e.g., Hirsch, 1987) . a sense of crisis about education emerges. We believe such public perceptions and anxieties are appropriate, since extensive conceptual knowledge is essential to good information processing.
A solution to the problem is to identify information all students should know and ensure they are taught this essential content in school. This approach is exemplified by the recent publication of a 'dictionary' purported to contain information culturally literate Americans know (Hirsch, Kett, & Trefil, 1988) . The content was drawn from diverse sources including the Bible, proverbs, fine arts, politics, history and science. Although there is room for debate about exactly what information should be understood by all citizens (see Westbury & Purves, 1988 ; for illuminating historical reviews of the controversies). Hirsch's (1987) position seems sensible given the large role of a welldeveloped knowledge base in determining competent thinking.
Educators should assure important material is taught at each level of the curriculum. Although Hirsch, Kett, and Trefil's (1988) dictionary is neither perfect nor complete, it provides a start. Persons who knew the information covered there would possess a respectable general knowledge base, one serving them well in many academic, business, and social situations. Nonetheless, teaching facts (or even understanding how important facts inter-relate) is not a sufficient goal for education. Knowing how to acquire those facts and use them productively is equally important, thus setting the stage for explicit and comprehensive strategy instruction within schoot curricula.
A number of memory, reading comprehension, composition, and problem-solving strategies have been designed and validated in recent years (Pressley & Associates, in press, provide detailed coverage). These strategies fit well into elementary curriculum, since they were designed to foster important goals of early education. With every passing year, there are more data suggesting strategy instruction can improve performance on important educational tasks such as reading and writing.
educational researchers have also been active in identifying ways to teach strategies so that students not only learn the skills but also apply them appropriately in a self-regulated fashion. Successful strategy instruction has the following characteristics (for more extensive discussion, see Symons, Snyder, Cariglia-Bull, & Pressley, 1989) : (1) Strategies are taught a few at a time, intensively and extensively, as part of an ongoing curriculum.
(2) New strategies are modelled and explained in detail by the teacher. Re-explanations are provided and tailored to difficulties actually encountered by students. (3) Explanations provided to students include information about when and where to use strategies. (4) Students are given practice applying the strategies to educational tasks. (5) Students are encouraged to monitor their performances, executing strategies matched to tasks until they are completed, shifting strategies when necessary to continue making progress toward a goal. (6) Students are told explicitly to generalize strategies. (7) Teachers heighten students' motivations to use strategies by making them aware strategies are at the heart of competent academic functioning. (8) Reflective, accurate processing rather than speedy processing (e.g., doing the task just to complete it on time) is emphasized. (9) Planning before acting is stressed, especially the identification of appropriate strategies. (10) High anxiety disrupts efficient strategy use, and thus teachers should reduce anxiety in their classrooms. (11) Methods are taught for ignoring distractions interfering with strategy execution.
Motivate Acquisition and Use of Important Conceptual Information and Strategies
motivation is required to maximize students' acquisition of important academic content; it is also required if they are to use knowledge to the fullest possible extent. Although a number of important analyses about the role of motivation in education have appeared in the last decade, the most comprehensive discussions have been provided by Brophy and his colleagues (e.g., Brophy & Kher, 1986) . In brief, educators should try to exploit children's intrinsic motivations to learn: They should provide appropriately challenging tasks, neither too easy nor too difficult; provoke their students' curiosities; and make obvious the utility of school learning for children's lives (i.e., demonstrate the relevance of what is taught in school). One of the most important motivational roles for education is to teach that competence increases by using the skills and knowledge taught in school. When children apply school-learned knowledge and their performances are facilitated, there is opportunity to learn that success is due to their own integration and use of strategies and content info~ation.
Sometimes, however, the linkages between use of strategies, existing knowledge, and successful outcomes must be pointed out to children for them to come to this critical realization about self-efficacy (e.g., Borkowski, 1988; Forsterling, 1985 Forsterling, , 1988 .
What is most appealing about Brophy's perspective is his recognition that the long course of education is filled with 'pitfalls', although students can be motivated to thrive during adversities encountered on this adventure. Students should be encouraged to view their efforts at improving cognitive resources as long-term investments rather than as short-term evaluations of personal competence-short-term difficulties are a natural part of learning and development.
Encourage General Tendencies Supporting Good reformation Processing
Monitoring of performance, processing reflectively, planning for cognitive actions, diminishing anxiety, attending to tasks in the face of distractions, and seeking out academically stimulating activities (e.g., reading good books and magazines) should be encouraged during each school day. Consistent modelling and encouragement of these tendencies -through prompting to plan, modelling of reflective problem-solving combined with appropriate re-explanations when children encounter difficulties, and exposing students to teachers who enjoy academic activities and who themselves are intellectually stimulating -should do much to encourage children to internalize a cognitive style consistent with good information processing. Many of these themes have been echoed by Bandura (1986) and especially by ~CGillicuddy-me Lisi, De Lisi, Flaugher, and Sigel(l987).
The Challenge for Education
There is no magic formula or quick fix to produce good information processing. 
